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AMENDMENT NO. 1 APRIL 1972 

TO 

IS : 5978.1970 CODE OF PRACTICE FOR DESIGN OF 

WOOD POLES FOR OVERHEAD POWER AND 

TELECOMMUNICATION LINES 

Corrigenda 

( Pag9 7, TabU 1 ) 

a) Col 8, against SI JVb. 16 — Substitute * $eO*for^ * 355 •. * 

b) Col 9, against SI No. 29 — Substitute * 65 'for * nri '. 

[Pagi 11» clause 9 A^ value of (d^) — Substitute the rollowing for the 
existing matter: 



F ^ r A. n«Q rC diameter at ) ( diameter IT 



(diameter ) r 
at top }-■ ^' 
in cm 3 



(BDC9) 



Reprography Unit, BIS, New Delhi, India 



AMENDMENT NO. 2 FEBRUARY 1974 

TO 

IS : 5978-1970 CODE OF PRACTICE FOR DESIGN OF 

WOOD POLES FOR OVERHEAD POWER AND 

TELECOMMUNICATION LINES 

Alterations 

( Pa^e 4, dafise 3.1, equation against * Le* ) — Substitute 
*{L€^Lf^ Lg + 0-3 m) Vbr « ( U ^ Lf ^ Lg) \ 

( Page 6, clause 8*1 ) 

a) Line 2 — Substitute ' IS : 5613 ( Part I/Scc 1 )-I970» >r ' IS : 802 
(Partl).|967*\ 

b) Foot-note with ( • ) mark — Substitute the following for the existing 
foot-note: 

* *Code of practice for drilgn, installntion and maintrnancc of overhead power lines: 
Part I Lines up to and including II kV, Section I Design. ' 

(BDC9) 
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CODE OF PRACTICE FOR 
DESIGN OF WOOD POLES FOR OVERHEAD 
POWER AND TELECOMMUNICATION LINES 



0» FOREWORD 

0.1 This Indian Standard was adopted by the Indian Standards Institution 
on 18 September 1970, ffcer the draft finalized by the Timber Sectional 
Committee had been applroved by the Civil Engineering Division Council, 

0*2 Supports made of sti^el have been largely used in India for overhead 
power transmission and distribution lines and for teiecommunicatidn lines. 
Wood poles are often more economical than steel supports, particularly for 
secondary transmission and distribution and telecommunicatiofi lines. 
With a view to making the best possible use of available indigenous materials 
and ensuring possible redtiction in the ultimate cost of power and communi- 
cation facilities to the pe<»ple of this country, Indian Standard Spcctification 
for wood poles (IS: 87$- 1957) was formulated, which was revised in 
1961; covered besides specifications portion and also the design aspect. 
This design aspect (given in Appendix E of IS : 87&-1961 } has bc^ia deleted 
from the second revision of IS : 876 and the same is now covered in this 
standard. This has been done so as not to mix design aspect with 
specification, since these are not related to each other. 

0.3 In t^ie fireparation of this standard considerable assistance has been 
rendered by Forest Research Institute and Colleges, Dchra Dun, and the 
CenUal Water and Power Ccnnmission. 

0.4 In the formulation of this standard due weightage has been given to 
the practices being followed in the field in this country. 

0*5 For the purpose of deciding whether a particular requirement of this 
standard b complied withy the final value, observed or calculated, express- 
bxg the result of a test <»* analysis, shall be rounded off in accordance 
with 18:2-1960'*. The number of significant places retained in the rcnrnd* 
ed off value should be the same as that of the specified value in this 
•tasktard. 



^Rulti for rounding off nuHMrica] values ( noMl ). 
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1. SCSOPE 

1.1 This standard covers method of design of wood poles made of bodb 
broad-leaved and coniferous species of timber, grown m India suitable tar 
carrying overhead electric power transmission lines, telephone and tele- 
graph circuits both for solid and jointed wood poles (mr Note). 

NoTB — Tha detailed n>ecificetiont of fUU tixe wood polas and Jointed wood polls 
made of brosd-leAved ana coniferous ipeciet of timber tuitable for carrying overaead 
elecuic power tranimiMion lines, telephone and telegraph circutti are covered 
respectively in IS : 876.1970* and IS : 6056-1970t. 

2. TERMINOLOGY 

2*1 For the purpose of this standard, the definitions given in IS : 707-1968$ 
shall apply. 

3. SYMBOLS 

3,1 For the purpose of this standard, the following lettei symbols shall have 
the meaning indicated against each: 

d^ » effective diameter of the pole in cm. 
Do » diameter of the pole at the ground level in cm. 
Dt =» diameter of pole at top in cm. 
H ss height of pole above ground level in m. 
£i sa height of highest conductor in m, 
Lt »* height of next highest conductor in m. 
Lf «" full length of pole in m. 

Lp w depth of setting of the pole in the ground in m. 
Le = effective length of the pole between top and 0*3 m below the 

ground line in m ( L# == Z/ — Z.^ ). 
M ^ total overturning moment at the ground line in kg m. 
Mc\ — overturning moment due to wind pressure on top conductor in 

kg m- 
Mc% ^ overturning moment due to wind pressure on next highest con« 

ductor in kg m. 
Af p «» overturning moment due to wind load on the pole in kg m. 
P »■ design wind pressure for the region in kg/m*. 
p^, « wind pressure on each conductor in kg per metre run, 
it «• ultitnate modulus of rupture in static bending in kg/cm'. 
Su S^ ^ lengths of spans on each side of the pote in metres, 

^Specification for wood poles for overhead power and telecommunkation littts 
(nc9niir$vism), - 

tSpeciiication for jointed wood poles for overhead power a94 ts)sco im mmte>ttoft Haas. 
{Gloiiary of termi applicable to timber and tbnber prodito(S (Jlrti mkkn )• 



4. IfBGItt OP TIMBER 

CI Timber luitable for wood poles is categoriied into three groups, as 
indicated below, based on the modulus of rupture of small clear specimens 
(Mf IS : 170g*196d* ) tested in the green state, that is, more than 25 percent 
moisture content: 

Group A — Very *trong timber having a modulus of rupture in 
bending of 850 kg/cm* and over 

Group B — Strong timber having a modulus of rupture in bending of 
630 to 850 kg/cm» 

Group C — Moderately strong timber having a modulus of rupture in 
bending of 450 to 630 kg/cm* 

NoTs«-The cAtagoriKAtton of timber into three froupi, namely A. B and G, based 
on the modului of rupture of small dear ipecimens in the green oondttioa it for infor- 
mation only and does not directly relate to the strength chnses of the polce which take 
into account the efllect of aaturally occurring defects and other characteristics of timber 
and increase in strength of wood poles due to proper seasoning and treatnunt. 

5. GLASSmCATION 

5.1 The wood poles shall be classified in seven strength classes as under: 

Class 1 — Ultimate breaking load not less than 1 350 kg 

Class 2 — Ultimate breaking load not less than 1 100 kg and not more 
than 1 350 kg 

Class 3 — Ultimate breaking load not less than 850 kg and tiot more 
than 1 100 kg 

Class 4 —* Ultimate breaking load not less than 700 kg andWt more 
^ than 850 kg 

Class 5 — Ultimate breaking load xu>t less than 550 kg and not more 
than 700 kg 

Class 6 — Ultimate breaking load not less than 400 kg and not more 
than 550 kg 

Class 7 ~ Ultimate breaking load not less than 300 kg and not more 
than 400 kg 

5il.l The above loads are assumed to be applied on Ibll size polesmt p^ 
method described in IS: 1900-1961 1> 



^Methodi of teMlnf small clear ApecimaiM of t'mber (>il misi$n ). 
tMethod Of testing woo4p^iss. 

5 
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5»U The species of timber suitable for wood pole wre given'in TaUe 1« 

S.1.S The approxiznate dimensions of wood pole for various classes 
arranged groupwise (j»e4.1) are given in Table 2, which have been 
obtained by tsJcing modulus of rupture in green condition of small clear 
specimens of representative species of each group. 

^OTM — The minimum lo«d which a pole of a given dimension takei depends upon 
the modulus «f rupture of ipecies coneerned given in Table 1 , the uniformity of uper 
and alto the cumulative emct of various defectSi their location, etc. 

6. PRINGIPLE 

CI Wood poles shall be designed as simple cantilevers except when used 
as struts, cross arms or braces. The preliminary design of wood poles 
shall be based on the values of modulus of rupture in bending in the green 
condition, that is, moisture content more than 25 percent, which are given 
in Table 1. In the design and erection of the pole, it shall be ensured 
that most of the visible defects are, as &r as possible, farthest away from 
points of maximtun stress, which occurs at critical section {see 7,1.1). 

7. DESIGN CONSIDERATIONS 

7.1 A wood pole, used as an overhead line support, is subject to static 
bending caused by the following loadings: 

a } Wind load on the cylindrical surface of the pole above the ground, 

and 
b) Wind load on the conductors and ground wires acting on the 

horizontal span. 

7.1.1 A straight-line location is assumed for the sake of simplicity. The 
loadings in 7.1 result in an overturning moment which increases from the 
point of occurrence of the resultant load to the ground fevel. On account 
of the slightly increasing Uper of the pole from the top to the ground line, 
the resisting moment of the pole increases correspondingly. The point of 
maximum stress occurs at critical section which occurs atuhe ground line 
or at the section where the diameter is equal to 1} times the diameter at 
the point of occurrence of the resultant load, if the latler value is less than 
the ground line diameter. 



8. DESIGN 

8.1 The wine 
with 13:802 (IWt 



8.1 The wind pressures on pole; conductors and wires shall be in accordance 
rt I )*1967* or in accordance with relevant statutory rules. 
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ISt5»78-1970 

8*2 The overturning moment due to wind load on the wood pole ihall be 
given by the followmg formula: 

8.3 The overturning moment due to wind load on the wire shall be given 
by the following formulse: 

8.4 The total overturning moment at the ground line (Af ) is the sum of 
the overturning moments due to wind loads on the wires and on the pole, 
thatis, Af^Afp + SAfc. 

8»5 The section modulus of the pole at the ground line shall be: 

^32" cm» 

If the ultimate modulus of rupture in static bending of the particular 
species of the pole is R kg/cm", the ultimate resisting moment at the * 
ground line shall be: 

32 ^ 100 ^ "^ 

and the resulting factor of safety shall be calculated as: 

ttDo* R 1 

32 ^ 100 ^ AT 

This factor shall not be less than the value prescribed by statutory rules in 
force or 2-5 whichever is higher* 

8.6 The size of the pole for the given line shall be selected in accordance 
with the standard dimensions given in Table 2. 

8.7 A safe working load corresponds to breaking load divided by the 
factor of safety; the total overturning moment at the ground line, due to 
wind load on the wires and the pole, may be converted to the equivalent 
load applied at 60 cm from the top and the proper siae may be selected fbr 
the given duty from Table 2. To start with, the wind load on th« pcrfe 
may be ignored and the required pole dimensions shall be calculated to 
take care of the wind load in tlie wires only. Assuming this siase of poli^ 

W 



IS 1 5971. 1970 

the total overturning moment due to wind loads on the wires and support 
shall be calculated stnd this process shall be repeated by trial and error, if 
necessary, till the appropriate dimensions are determined. 

8.8 Where stays are used, crippling load due to vertical components of the 
forces in the stays is calculated using the following formula and takes into 
account: 

a ) tapered sections, 

b) imperfect rigidity of the ground, and 

c ) degree of stability pf the pole-tops due to stays and line wires. 



Crippling load in kg « — jr^ — 



diameter 






Sl^l f""-"" 



NoTX^ These figures shall be used with caution specially for abnormally unstable 
grounds. As a good ptactice, it is recommended to select the straighteit and stoutest 
poles of a given class to serve as poles with stays. 
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GUWAHATI 781003 

5-8-56C L. N. Gupta Marg ( Nampally Station Road )* 23 1 83 

HYDERABAD 600001 

R1 4 Yudhister Marg, C Scheme, JAIPUR 302005 | 6 98 32 

117/418 B Sarvodaya Nagar, KANPUR 208005 ||} g2 H 

Patliputra Industrial Estate. PATNA 800013 6 23 06 

T.C. No. 14/1421. University P.O.. Palayam /6 21 04 

TRIVANDRUM 695035 \e 21 17 

Ir^spaction Offices ( With Sale Point ): 

PushpanjalL First Floor. 205-A West High Court Roed, 2 61 71 

Shankar Nagar Square, NA6PUR 440010 
Institution of Engineers ( India ) Building, 1 332 Shtvaji Nagar, 6 24 36 

PUNE411005 

•Sales OfMos In Calcutta Is at 6 Chowrlnehee Approach, P. O. Princep 27 M 00 
Strest. Calcutta 700072 

tSaisi OfHca \n Bombay is at Novalty Qiambem Orani Head, M6i28 
Bombay 400007 

tSaIss Oifiea in Bangalors Is at Unity Building, Narasimharaia Square, 22 36 71 
Baneslore 560002 

Reprography Unlt» BIS« New Delhi, India 



